We have compared the effects on visual acuity and binocular functions of grating stimulation (CAM therapy) and full-time occlusion in 38 4-year-old, previously untreated amblyopic children. The patients were divided into subgroups with regard to amblyopia type and fixation pattern. We found that grating stimulation was slightly better than occlusion in improving visual acuity of anisometropic amblyopes with central fixation, but that both types of therapy were equally effective in strabismic amblyopia with central fixation and in amblyopia with eccentric fixation. However, maximal treatment effects were not reached with grating stimulation alone, as shown at follow-up after continued conventional therapy. Grating stimulation may be regarded as a valuable method at the initiation of treatment, particularly in anisometropic amblyopia, but it has to be supplemented with occlusion, which still must be regarded as the prime form of amblyopia therapy.
The treatment of amblyopia with grating stimulation (the CAM stimulation, introduced by Campbell et al. ' ) has been evaluated in several studies, but the effectiveness of the treatment is still under debate. The treatment implies short, repeated stimulations of the amblyopic eye with rotating grating patterns.
During these treatment periods the best eye is occluded and the child preoccupied with drawing or other near distance activities. No occlusion is exercised between treatment sessions. The results of CAM treatment reported by different groups have been reviewed recently.2 From controlled studies it seems doubtful whether the grating pattern contributed to the visual improvement. It appeared more likely that it was the partial occlusion and the concentrated preoccupation with close work and visually demanding tasks that produced the increase in visual acuity that has been reported. We started the present study before these findings had been published, and have therefore used the original CAM stimulation procedures.
The purpose of this study was to compare the effects of CAM and full-time occlusion in 4-year-old children of visual acuity in the nonamblyopic eye was of the amblyopic eye was generally higher for observed. The acuity rose from 0-77±0415 at the anisometropic than for strabismic amblyopia with initial testing to 0O8440-14 at the 6-month follow-up, central fixation (p<005). It was much lower in but the difference was not statistically significant. The children with eccentric fixation (Table 3) . results in the different subgroups are shown in the During the first period of treatment visual acuity Tables. For unknown reasons the acuities were increased above the initial value with both CAM and generally higher in anisometropic (Table 1 ) than in occlusion (Fig. 1 ). This effect was statistically strabismic patients (Table 2 ), but the relative increase significant (p<001). As seen in Table 2 the effects of in acuity with time was the same. treatment were equal for both CAM and occlusion in In the assessment of treatment effects in the children with strabismus and central fixation. amblyopic eye the visual acuity results have been However, a difference between treatment types was corrected for time-dependent changes in acuity of the observed for children with anisometropia and central best eye. We have not been able to determine to what fixation (Table 1) . They seemed to improve someextent amblyopia treatment might retard visual what more with CAM than with occlusion (p=005). development of the best eye, but could study only the Measured over all groups the effects of treatment overall effect of treatment, age, and practice. For this were the same for occlusion as for CAM. After the reason increases in acuity of the best eye, measured as first treatment period occlusion was instituted in most a percentage of the initial values for this eye, have children treated with CAM. In one child with been subtracted from the changes in percentage strabismus and in 2 out of 3 children with obtained for the amblyopic eye.
anisometropia, in whom all treatment after CAM was abandoned, visual acuity remained stationary during DISTANCE VISUAL ACUITY IN THE AMBLYOPIC EYE follow-up (Tables 1 and 2 ). In one child with
The initial values of visual acuity within each anisometropia and no further treatment after CAM diagnostic group were the same for children treated vision dropped slightly (Table 1) . Occlusion was with CAM and occlusion as seen in Fig. 1 Statistical analysis of the results obtained at follow-exotropia showed any stereopsis ( Table 2 ). As up in the subgroups of strabismic and anisometropic expected, very little improvement in binocularity was amblyopia, and in all groups of children, did not observed even after occlusion treatment, in spite of reveal any differences in visual acuity that depended visual acuity improvements. on the mode of initial treatment, whether CAM or occlusion. It should be noted that visual acuity EFFECTS OF TREATMENT ON FIXATION continued to improve during the follow-up period Eccentric fixation was observed in 6 children (Table  and that longer treatment periods were needed for 3). Of those treated with CAM, fixation improved in maximal visual improvement in strabismic patients 2/3 during CAM, but not until occlusion was than in anisometropic patients (Fig. 2) . instituted in the third child of this group. With occlusion as the initial therapy fixation was NEAR VISUAL ACUITY OF THE AMBLYOPIC EYE centralised within 2-3 months in 2 children but Visual acuity for near vision was not tested remained eccentric in a third child. systematically. As a rule it increased during the initial treatment period with both CAM and occlusion. In Discussion most cases near visual acuity was found to be further improved at follow-up in the same way as the distance We have treated 4-year-old amblyopic children with visual acuity (Tables 1-3). grating stimulation (CANM treatment) or occlusion and found that the improvement in visual acuity was BINOCULAR FUNCTIONS about the same with grating stimulation therapy Children with anisometropia and central fixation lasting between 4 and 8 weeks as with 6 weeks of facial usually had moderate or good stereoscopic vision, occlusion or occlusion with dimming (Einschleich) which was further increased by amblyopia treatment. filters. This confirms the findings of Nyman et al. 3 The improvement in stereopsis generally parallelled
The 4-year-old, previously untreated amblyopic the increase in visual acuity as seen in Table 1 . Among children were subdivided with respect to amblyopia children with strabismic amblyopia only those with types and fixation pattern, and each child was 1ollow-up 6 Measured as a percentage, the increase in visual acuity ranged between 50 and 90% for the different groups with central fixation, which is somewhat higher than for older children treated with CAM.6 Conventional amblyopia therapy with occlusion or penalisation was used after the initial period in the majority of the children. CAM treatment was maintained until no further improvement in visual acuity was seen, according to the recommendations of Watson et al. 5 Examinations at 3 and 6 months after initiating treatment revealed further improvement in visual acuity, particularly in strabismic amblyopia. The increase in visual acuity was the same irrespective of whether the children had been treated with CAM or with occlusion during the initial period. We noted that full visual recovery was obtained faster in anisometropic than in strabismic amblyopia. The initial acuity level was also lower in strabismic than in anisometropic children. This is probably due to a deleterious effect of abnormal binocular interaction in the strabismus cases.9 In the anisometropic group the main amblyogenic factor might have been a blurred image in the amblyopic eye, since binocular functions were well maintained in spite of amblyopia.
It now seems well established that the grating pattern in itself does not contribute to the effect of CAM treatment. Instead it is probably the short 
